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7^ ^ ^X.%^n^^ : Method of Reducing Trench Aspect Ratio) 



A method of reducing trench aspect ratio. A 
substrate having a trench is provided. A conformal 
Si-rich oxide layer is formed on the surface of the 
trench by HDPCVD. A conformal first oxide layer is 
formed on the Si-rich oxide layer by HDPCVD. A 
conformal second oxide layer is formed on the first 
oxide layer by LPCVD. Part of the Si-rich oxide 
layer, the second oxide layer and the first oxide 
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1^ 3 1 



2 1 0 - # ft >fb ^ ; 

3 1 0 ~ ;H : 

410' ~ m "1^ ^ t ^ "it M ' 
420' ~ # 6^ ^ - ft ^ o 



C^mZm ' Method of Reducing Trench Aspect Ratio) 



layer are removed by anisotropic etching to form a 
oxide spacer composed of a remaining Si-rich oxide 
layer, a remaining second oxide layer and a 
remaining first oxide layer. The remaining second 
oxide layer, part of the remaining first oxide 
layer and part of the Si-rich oxide layer are 
removed by BOE. Thus, parts of the remaining first 
and Si-rich oxide layers are formed on the lower 
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5^ - i^^J&M ' Method of Reducing Trench Aspect Ratio) 

surface of the trench, thereby reducing the trench 
aspect ratio. 
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13. - n ^ m- ^ % it :^ Si: > ^ ^ T f'\ ' 
- ^ ' 

m ^ m m ^ ^ $L iJL ^ >ir(HDPcvD) ' ^ ^ - m 

M ^ t 4t M 'M- n ^ A ^ J:. ' ^ % %^t^ 

>t 6^>f>^#. 50-100^ ; 

M m ^ m ^ % ^ ^t ^ ^ ^ }k ' ^ ^ - m m ^ % - 
^ M ^ n t $i M ± ' ^^n^-^^itij^M^M- 

^'j ^ M -fb a ^ >^(LPCVD) ' ^ - m M ^ ^ 

;i->^#. 100-150^;. 

4¥ ^ p] n t ^^t^j^ M ^ nn-^^t^j^M^n 

^ ^ fi^^t^S' M ' ^ ^ - m "1^^ t ^ M ^ n m ^ 
#j ji ' - m ^ n ^ - % M ^ n m "1^^ ^ m ^ ^j!^ 

M J:. ^ i^J^ - m ^ % ^ % ^ ^ ^ n m ^ % - 

^ ^ ±. ; 3^ 

i^m - a #r ft 'fb ^ >^ ( BOE ) 1^ ^ f^J >^ s ft 

>fb ^ ^ % - ^ ^ W' ^ ^it^^ ^ - m ^ ' 

flo * 1^ 1^ ^'J ^ j:- ft >fb ># - ^ ^ ^^J ^ - ft 

'fb ^ a ^ ^ 1^ 6f| ^ ;e>' ft ^ ; 

^ t I^BOE >^ >^ tfl^ S ft 'fb >t # - ^ - I'J 

' I^BOE y^^}^n n % - ^ ^ ^ - % ^ 4k M ^ ^ ' 
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itBOE ■i^.M n ^ ^ ^ M A ^ - ^ ^ ^ m ^ ^ ' 

^ f n ^ - 4k it ^ ^ m ^ ^ ^ ' j-i^^jii 

-tt ^'j it ^ ^ ^ ^ ^ S'J it ^ » 

14. -kv t tf ^ #'J $2, SI ^ 1 3 ^Jt it ^ 1^ +t >m X tb 

' ^ t n ^ m ^ ^ ^ "it ^ - ^ - ^^t^S" M m ^ 

15. -ko t tf # #'J la ® ^ 1 3 it ^ 1^ -fS. ^* ^ tb 6^ 
^ m ^ ^ ° 

16. :i(o t It * #'J la S 1^ 1 5 3i ^ it ^ 1^ -fg. # X. tb 

17. -ko ^ n ^ m ^ m ^ IS m ^ ^ % It m 

. ^ t ^ ^ ^ * #L -fb >f ^ ' ^ ^ H m Jfi, ^ 
5^ ]^ - m^^iline&r^ ^ ^ n y% ^ ^ ^ ^ m ^ ±. " 

18. :feottt^5^'J|£®^13JS^it-:^I^^S.';t#/m^tb6^j 
^ ' * t ^ - IL -fb ^ M *HDPCVD ^ ^ ^ — a ^b 

( S i O2 ) ^ ° 

19. :ito t ^ * ^ 'J Ie. S ^ 1 3 3S ^/r i4L 1^ ^S. ^ # >m ^ tb 
;5-^ir ' ^tt^^^lL'fbyt #LPCVD TEOS m ^ ^ ^ — % 'fb 

(SiOJ ^ « 

2 0. t tf ^ #'J Ie. SI ^ 1 3 :^ m it ^ 1^ -fS. ^ X. tb §^ 

^ ^i: ' ^ f -m ^ 4k M )^ n ^ t ^ "it ^ ^ ik 
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# #200 ^/ ^ ' t& m. m $L ^ m n ^ - ^ ^ ^ 4k 
m it # #.400 m/ ' ifh u m.m ^^tij^ ^ ^ ^ ^^t 

M ^ 4k m ^ ^ #800 ^/ » . ■ 
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